IN determining the attributes of the ideal war-emergency anesthetic, we must first consider the principal circumstances requiring the use of antestbesia in war. We have the minor missile casualty requiring, say, five minutes' anaesthesia-as in opening and cleaning a bullet track, or reducing a simple dislocation or fracture-the more severe casualty where some trimming of bone and ligature of vessels is required, and the full dress surgical operation of emergency where twenty minutes or so of anaesthesia is necessary. In all such cases the desiderata are very much the same and are as follows:
(2) Portability, involving light weight and no high degree of fragility.
(3) It should be easily and quickly administered by the surgeon himself if no anesthetist is available.
(4) Rapidity of action with quiet induction. In the cases we are considering it is of the utmost importance-in order that the limited medical personnel can deal with as many cases as possible-that the time spent on each shall be reduced to a minimum.
(5) No complicated apparatus should be necessary. (6) Controllability of period of anaesthesia. This is desirable on the ground that patients should not spend more time than is necessary in a state of unconsciousness after treatment. (7) The addition of other anaesthetics should not be necessary. (8) Absence of extrinsic risk, such as that of fire when using ether, of fragmentation by a bursting shell, or damage as of an ordinary gas cylinder from the impact of a bullet.
(9) There should be no contra-indications to its use. (10) There should be no serious after-effects. Recovery must be complete so that late untoward symptoms are not masked.
(11) It should not be volatile and should not affect the operator. (12) Certainty of action.
(13) Stability in storage.
The anaesthetics in common use may now be compared with the ideal anasthetic. (I) Gas-and-oxygen.-For safety, rapidity of induction and certainty of action, gas-and-oxygen anaesthesia takes a high place, its contra-indications are almost nil, but for use on active service it has several serious disadvantages. A number of heavy cylinders are required so that the apparatus is not easily portable, while various FEB.-UNIT. SERV. 1 mechanical defects may occur, especially in hot countries, where rubber tubes are apt to perish quicklv and without warning. It is absolutely necessary to have a skilful anw,sthetist to administer gas-and-oxygen, as the technique is not simple and careful attention is required throughout the administration, while the difficulty of obtaining supplies in remote areas and the inherent cost are further disadvantages. These criteria apply also to such other gaseous anaesthetics as cyclo-propane and ethylene, which, in addition, are extremely inflammable.
(II) Ether.-Like gas-and-oxygen, ether is safe and certain in action, but induction takes a long time and, in fact, may be impossible without the aid of some additional anasthetic, such as ethyl-chloride or chloroform. Ether also requires the continuous attention of an anmesthetist, although perhaps a trained medical man is not quite so necessary as with gas-and-oxygen. Ether is extremely volatile and highly inflammable, which makes its administration dangerous and difficult, especially in tropical countries. An atmosphere saturated with ether is very unpleasant for the operator. The after-effects of ether, although not usually serious, are often very unpleasant, vomiting and coughing being particularly troublesome. The journey through a cold atmosphere, say from a casualty clearing-station to a hospital further down the line, shortly after aDnesthesia with ether might result in serious pulmonary complications. Although the necessary material is not particularly bulky, great care must be taken in its transport, as the danger of explosion is considerable in case of accident.
(III) Chloroform.-Induction is fairly easy with chloroform and little of the drug is required. It is perhaps the most certain in action of all the anasthetics and probably, for that reason, the most dangerous. In emergency it can be given by an untrained man, provided he knows the danger of the drug. It is much less volatile than ether and is, therefore, safer and easier to use in the tropics. It is noninflammable, and the atmosphere in an operating theatre where chloroform is being used is not quite so trying to the surgeon as when ether is the anasthetic. The great disadvantage in the use of chloroform is the liability to sudden heart-failure. This is of particular importance, as this complication is most likely to happen with young adults. There are several contra-indications to the use of chloroform anawsthesia, of which those most likely to be met with on active service are septicaemia and toxemia.
(IV) Local and spinal anasthesia.-These forms of anesthesia within their limits are satisfactory. The surgeon gives the anasthetic himself. Induction is fairly quick and the action is certain. The anwsthetic, per se, is safe, and after-effects are not serious, but local and spinal anesthesia have their obvious limitations. Apart altogether from the patient's own desires, for many emergency operations the surgeon prefers to have the patient unconscious. Again, it is not worth while inducing spinal anaesthesia for short operations, while for such procedures as cleaning wounds, extracting pieces of shell, etc., whenever contamination of the wound must be presumed, local anesthesia is not entirely satisfactory.
(V) Avertin.-This is not considered in this discussion as it entails the careful preparation of the patient, dosage, etc.
(VI) Evipan sodium.-The attributes of this drug, which is the freely soluble salt of N-methyl C-C-cyclo-hexenyl-methyl-barbituric acid, will be considered point by point against those of the ideal anesthetic already discussed.
(1) Evipan is thought to be as safe as ether and safer than chloroform.
(2) Evipan is perhaps the most portable of all anesthetics. One box containing enough of the anBesthetic for five operations weighs only a little more than a quarter United Services Section of a pound. As evipan sodium is put up in separate ampoules, it is unlikely that all the material would be wasted if an accident happened in transit.
(3) Evipan can be given by the surgeon himself. If an airway is inserted, an attendant to look after the patient is not essential.
(4) Induction with evipan is rapid and quiet.
(5) The only apparatus needed for the administration of evipan is a 10-c.c. syringe and needle. (6) The duration of anesthesia is not altogether controllable with evipan.
Some patients seem to require a larger dose than others in order to produce the same degree of anesthesia, but experience in the use of the drug is of great value in determining the amount necessary to produce a certain length of anaesthesia in a given individual.
(7) For operations lasting not longer than 20 or 30 minutes an additional anasthetic is required after the effect of the original injection has worn off. Either another injection of evipan can be given or ether administered. Premedication with scopolamine-omnopon will prolong the period of anasthesia.
(8) It is non-inflammable.
(9) The only contra-indication is severe liver disease, a condition unlikely to be met with on active service. Some conditions, such as septicaemia or toxemia, demand special care in avoidance of overdosage, but this applies to all anesthetics.
(10) No serious after-effects are likely.
(11) It is non-volatile. It does not affect the anesthetist.
(12) Evipan is not absolutely certain in action, but provided that enough is injected, it is bound to be effective.
(13) It is stable, even in tropical storage. It can be seen from the foregoing that evipan sodium fails in four particulars to attain the standard of the ideal anesthetic. Undoubtedly its most serious disadvantage is that for operations lasting longer than 20 or 30 minutes another anaesthetic is necessary, and this requires the attendance of an anaesthetist as well as a surgeon.
The majority of emergency operations on active service, however, can be completed in under half an hour, and if the patient should begin to come round before the end of the operation, the surgeon himself can give a second dose of evipan to produce a further period of unconsciousness. If an ansesthetist or trained assistant is present, anesthesia can also be prolonged without difficulty by the administration of small quantities of ether. Another objection to evipan is its lack of certainty in action. This is true if a standard scheme of dosage is used, but in resistant cases an increase in the rate of injection will certainly produce antesthesia, even though a large quantity of the drug may be necessary. Experience in the administration of evipan makes it easier for the operator to pick out beforehand the type of patient who may prove difficult.
As far as contra-indications to the use of evipan are concerned, there are certain serious conditions which make the administration Qf any anasthetic a risk. Cases of severe shock, septiceemia or cachexia are all bad surgical risks, and great care must be taken with evipan, as with any other anesthetic. The only absolute contra-indication to evipan is severe liver disease, and such a condition is not likely to be met with on active service.
Although the duration of aniesthesia with evipan is not closely controllable, workers with experience of this drug are usually able to estimate the dose required for any operation after a brief examination of the patient. If a quantity of 40 or 50 c.c. of the 10% solution is made up in a sterile flask, the operator has a supply of the solution at hand, and a second injection can always be made at a moment's A practical demonstration was given, accompanied by a film, showing the Universal Stretcher Sheet, which can be readily fitted to a loaded or unloaded stretcher, to enable the patient to be carried in any required position, in perfect comfort and security.
The Universal Stretcher Carrier and Tilter was also demonstrated. It has several novel features. It is mounted on wheels, and on it the stretcher can be carried at various angles, e.g. to give a Fowler's position. It can also be tilted to and fro, thus providing Eve's postural artificial respiration. When locked it makes a dressing or operating table. The carrier is so jointed that it folds up for transport, and weighs less than forty pounds.
[Note: A full description of the stretcher sheet, with drawings and photograp' has been published in the " Revue Internationale de la Croix-Rouge," 19'-16"e Ann6e, No. 187, 
